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Abstract

Corna losses are one of the main issues in the design of HVDC transmission lines. Several research has been
performed on the calculation of the Corona losses in DC transmission lines in different line voltages. In the
HVDC Bipolar transmission lines, the positive and negative ions and particles caused by the combination of ions
with each other under the influence of corona are generated. With regard to the presence of the different
particles in Corona, the calculation complexity is more than mono-polar fields. In the present study, the bipolar
relationships in the field are solved and the Corona losses are determined after calculating the the current
density of the positive and negative charges. For simplicity in the calculation of the current density, it is assumed
that the whole range has positive and negative charges and the thickness of the simulated environment around
the cables is limited and the potential of the earth is considered as a zero reference. There are different
numerical methods in order to calculate the electrical field. These methods are able to solve the issues in which
analytical solving is very difficult or impossible. The common numerical methods include Finite Difference
Methods, Finite Element, Boundary Element, charge Simulation, and Monte Carlo. In the present study, the
Finite Element approach is used to calculate the Corona field in the bipolar HVDC transmission lines. Also , the
charge simulation approach is used in the used topology.
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